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ABSTRACT 
Introduction:  Every occupation is associated with one or other ill effects on health as 
well as oral health. The workers of the paper mill are exposed to hazardous 
occupational environment and the physically tedious work might drive them to neglect 
their oral health. Aim: The present study was conducted to assess the oral health status 
and treatment needs of paper mill workers, Namakkal, Tamil Nadu.  
Methodology: A cross - sectional descriptive survey was conducted to assess the oral 
health status and treatment needs of 600 paper mill workers at Namakkal. The study 
subjects were recruited through simple random sampling technique. Data was collected 
using a questionnaire along with World Health Organization (WHO) Oral Health 
Assessment form (1997). Statistical analysis was done using Statistical Package for the 
Social Sciences (SPSS) software version 20 (SPSS Inc., Chicago, IL, USA).  
Results: Majority of the paper mill workers were males 466 (77.7%) and nearly 39% 
belonged to 31-45 years age group. Oral mucosal conditions were found in 31 (5.2%) 
workers. Dental fluorosis was found in 95 (15.8%) workers. The prevalence of dental 
caries was 71.5% among the workers. The mean DMFT was 4.76±4.43. Around 17% 
workers had CPI score 4 - 5 mm or more pocket depth and 23% had loss of attachment 
of 4-5 mm or more.  
Conclusion: The present study population had poor oral health status with high 
prevalence of dental caries and periodontal disease. It has been observed that there was 
a lack of awareness towards oral health among the workers. Oral health education along 
with other preventive and curative services can be initiated by the dental health 
professionals to ensure optimum oral health care to the paper mill workers.  
Key words: Paper mill workers, Oral health status, Treatment needs. 
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INTRODUCTION 
Health is a holistic concept which has been variously described as a unified or 
multi-dimensional process involving the well-being of the whole person in the context 
of his environment and covers almost every aspect of individual.
1
 Health has evolved 
as a concept from an individual concern to a world-wide social goal and encompasses 
the whole quality of life.
2
 Oral health contributes significantly to the general health 
and is a state of being free from chronic mouth and facial pain, oral and throat cancer, 
oral sores, birth defects such as cleft lip and palate, periodontal (gum) disease, tooth 
decay and tooth loss, and other diseases and disorders that affect the oral cavity.
3
 
Though oral and dental diseases are rarely life threatening, they do have an impact on 
the quality of life. A healthy mouth enables an individual to speak, eat and socialize 
without experiencing active disease, discomfort or embarrassment.
4 
The occupational 
environment is one of the major determinants of general health as well as oral health.  
Occupational environment is the sum of external conditions and influences that 
prevail at the place of work and which also affects the health of the working 
population.
5
 The occupational diseases are caused by a pathologic adaptation of the 
individual to his working environment.
6
 India contributes approximately 20% of 
global burden of occupational diseases.
7 
Every occupation is associated with one or other ill effects on health. The 
injurious effect of occupational hazards may manifest themselves in the teeth, the jaw 
bones, the periodontal tissues, tongue, lips, and oral mucosa.
8
 Sometimes, work-
related stress might be associated with periodontal disease, as it can induce habits 
such as smoking, excessive alcohol consumption, and neglect of oral hygiene.
9
 Thus, 
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in the recent times, occupational health has become quite significant. The health at 
work and healthy work environment are amongst the most valuable assets of 
individuals, communities and countries.
10 
The pulp and paper industry is one of the most important industries in the 
world. It supplies paper to over 5 billion people worldwide. Paper is interwoven with 
the human day-to-day life contributing widely in the areas of education, dissemination 
of information and knowledge, hygiene and packaging. Paper is made from wood 
fibres, rags, flax, cotton linters, and bagasse (sugar cane residues) or used paper which 
is recycled and blended with virgin fibres to be reformed again into paper.
11
 In every 
work place there are interactions between people and the chemical and physical 
demands involved with performing job.
10 
Paper manufacturing includes many 
processes. It mainly involves conversion of raw material into pulp and then into 
paper. During the pulping process, wood chips are separated into individual cellulose 
fibres by removing the lignin from the wood. The mechanical pulping process 
involves high-temperature steaming before refining. The chemical portion of the 
pulping process uses either a non sulphur (sodium carbonate only or mixtures of 
sodium carbonate and sodium hydroxide) or neutral sulphite semi chemical (NSSC) 
process.
11
  
The pulp is then screened, cleaned, and most of the process water is removed 
after which bleaching process takes place. Chemicals used for bleaching mechanical 
pulps include potential carcinogens like sodium bisulfite, sodium or zinc hydrosulfite, 
calcium or sodium hypochlorite, hydrogen or sodium peroxide, and the Sulphur 
Dioxide-Borol Process.
12
 This dilute stock passes through several processes and 
finally the paper goes to the dry section of the machine. After the drying section, the 
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web is subjected to several finishing steps prior to shipping it as a final product. In the 
final stages the web is rewound and slit into two or more rolls and if needed sheeted.
11 
During the various process of papermaking procedure, the workers of paper 
mills are exposed to wood dust, chemicals, noise, heat, microorganisms. Westberg et 
al reported the relationship between exposure to air born particles in pulp and paper 
mills and markers of inflammation and coagulation in blood.
13
 The relationship of 
asthma to irritant gas exposures in pulp and paper mills have been reported by 
Glindmeyer et al.
14
 Some studies have documented the risk of carcinoma involving 
various organ systems of paper mill workers.
15,16
 Occupational exposure to chemicals 
like sulphuric acid, chlorine, chlorine dioxide and other gaseous sulphur compounds 
pose a significant health threat resulting in work related skin diseases
17
 and increase 
in the mortality of workers.
18
 
The systemic health hazards due to the chemicals of paper industry have been 
well documented, but, oral health status in paper mill workers has been sparsely 
reported. The oral health could be neglected by the workers due to low socioeconomic 
status, less awareness level and less utilization of oral health care services.
19
 In 
addition, the physically tedious work drives people to consume alcohol and tobacco 
which may lead to deterioration of their oral health in terms of periodontal disease and 
oral mucosal diseases.
20 
Hence, this study was conducted to assess the oral health 
status and treatment needs of paper mill workers at Namakkal district in Tamil Nadu. 
The results of this study which will provide valuable information about the prevailing 
oral health conditions might help in planning to improve the oral health of the workers 
and to suggest suitable remedial measures. 
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AIM AND OBJECTIVES 
AIM 
            To assess the oral health status and treatment needs of paper mill workers in 
Namakkal, Tamil Nadu. 
 
OBJECTIVES 
 To gather the baseline data of paper mill workers regarding their demographic 
profile and oral hygiene practices through a questionnaire.  
 
 To assess the oral health status and treatment needs of paper mill workers in 
Namakkal district using WHO Oral Health Assessment Form, 1997. 
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REVIEW OF LITERATURE 
Srikandi TW, Clarke NG (1982)
21 
undertook a study to determine the 
periodontal status of a group of 680 industrial employees in Adelaide. The population 
had high prevalence of periodontal disease with only 4.5% free of periodontal disease. 
Females consistently showed a lower prevalence for all periodontal status criteria in 
all age groups. Bleeding from gingival crevices after probing was seen in more than 
90% of all age groups. The percentage of subjects with shallow pockets increased 
from the youngest group to the next and then gradually lessened with advancing years 
by progressing into the deep pocket category. More than 90% of pockets detected 
occurred interproximally. Calculus was present in most subjects with increasing 
prevalence in older age groups. There was a need for greater awareness of plaque 
control and better diagnosis and treatment of periodontal disease. 
Petersen PE (1983)
22 
conducted an investigation to study the dental visits, 
oral health status and the need for dental treatment in a Danish Industrial Population. 
A sample of 988 Danish shipyard workers was included in the study. Regular dental 
visits were made by around 61% of the participants aged 15-64 years. There was an 
increase in the mean DMFT with age which ranged from 16.6 among 15-24 year old 
group to 27.0 among the 55-64-year-olds. The periodontal status deteriorated in the 
older age group workers. The workers in the age group 35-64 were mostly denture 
wearers. The dental treatment needs varied with age, occupation and dental visits. The 
older age group workers and non-regular visitors required more radical treatment 
types.  
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Masalin K, Murtomaa H, Meurman JH (1990)
23
 conducted a cross-
sectional study among 298 workers of a modern Finnish confectionery factory to 
investigate the association between type of work and dental findings. The workers 
were examined clinically using WHO criteria. The workers in biscuit production 
frequently had CPITN sextant scores of 3 and 4 (45% had score 3 and 18% had score 
4). Their DMFS score was higher with the highest number of untreated cavities than 
other workers in sweets and bakery groups. The dental health was significantly worse 
only among the employees engaged in biscuit production. 
Akrad TZ, Beitollahi JM, Khajetorab AA (2006)
24
 conducted a cross-
sectional study among 124 workers in sweets and cable factories of Shadrood. 
Clinical examination was done to assess DMFT of the workers and the major risk 
factors associated with dental caries were evaluated. The mean DMFT values 
recorded for the sweets industry workers (12.5±6.5) were significantly higher than 
that of cable factory (9.7±5.4). Less than 1% workers of both factories were caries 
free which might be due to poor oral hygiene and low socio- economic status. A 
significant correlation was found to exist between type of work and DMFT. 
Duraiswamy P, Santhosh Kumar T, Dagli RJ, Chandrakant, Kulkarni S 
(2008)
25
 carried out a cross-sectional study among 513 marble mine labourers at 
Kesariyaji, India. Decayed, missing, and filled components were recorded along with 
dentition status and treatment needs according to WHO criteria. The entire population 
had DMFT of 2.88 with decayed component being the largest accounting for a mean 
of 2.16 (71%). The oldest age group had the highest mean DMFS with missing 
surfaces being a major component. The filled component was absent in the whole 
study population. One surface filling was a major dental treatment need that was 
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found to decrease with increasing age. The study population had poor lifestyle and 
healthcare accessibility. 
Raj Kumar M, Ingle NA, Chaly PE, Reddy VC (2011)
 26
 conducted an 
epidemiologic study among 1010 match-box factory workers in Gudiyatham taluk of 
Vellore district. The prevalence of periodontal diseases increased with increase in age 
and is highly significant. Dental caries was found in about 21% workers with a mean 
DMFT of 2.84 ± 2.05. There was gradual increase in mean number of filled teeth till 
the age group ≥ 55 years. One surface restoration was the most common treatment 
needs among the males (69.7%) and females (65.2%). A statistically highly 
significant difference was found between males and females for two surface 
restoration and pulp therapy.  
Bansal M, Veeresha K L (2013)
27 
assessed the oral health status and 
treatment needs of 1384 factory employees in Baddi (Himachal Pradesh) using 
modified World Health Organization (WHO) format (1997). Around 11.4% had oro-
mucosal lesions. The mean DMFT was 2.18 and it increased with the increasing age. 
Females had higher treatment needs when compared to males. Most subjects who 
brushed occasionally had calculus (62.5%). Among the subjects having tobacco and 
smoking habit, pocket depth of <4-5 mm and > 6mm were found in 4.4% and 3.2% 
employees respectively.  
Gambhir RS et al (2013)
28
 conducted a cross‑sectional study on all the 
available 1008 Chandigarh Transport Undertaking (C.T.U.) workers at three bus 
depots to assess the oral health status and treatment needs. The data were recorded on 
a modified W.H.O. format (1997). The prevalence of oro‑mucosal lesions was 1.6%. 
the mean DMFT was 5.02. Most of them (73.2%) had calculus and only few workers 
(2.6%) had pocket ≥ 6mm.  
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Nagarajappa R et al (2013)
29
 conducted a cross sectional descriptive survey 
to assess the periodontal status among 420 workers from the Kota Stone Factories at 
Ricco Industrial area in Jhalawar (Rajasthan), India. There was a significant decrease 
in severe periodontal disease with escalating levels of education. The workers who 
used finger with charcoal and neem sticks showed the utmost prevalence of the 
periodontal pockets. Highest prevalence of shallow pockets (71.4%) was found 
among areca nut, lime and tobacco users followed by the smokers (48.4%). the 
highest prevalence of bleeding gums was found among alcoholics (89.5%). High CPI 
scores were associated with males, workers aged 21-40 years and smokers. 
Sanadhya et al (2013)
30
 conducted a cross-sectional descriptive survey 
among 979 workers in Sambhar lake, Jaipur. The demographic profile was recorded 
followed by a clinical examination for recording the oral health status, based on the 
World Health Organization guidelines (1997). Around 43.1% workers, most of whom 
were males, used chew sticks for cleaning their teeth. The adverse habits like tobacco 
and alcohol consumption showed a significant rise with increasing age. Females had 
the greater prevalence of dental fluorosis (71.7%) and periodontal disease (96.4%). 
The mean DMFT of the study population was 3.94 ± 3.54 and that of females was 
5.19 ± 4.11. The most prevalent treatment needs were one surface filling (78.2%), 
followed by pulp care and restoration (76.1%). The best predictors for dental caries 
and periodontal disease were gender and oral hygiene practices respectively. 
 Solanki J, Gupta S, Chand S. (2014)
31
 carried out a cross-sectional study to 
assess the oral health status of 510 stone miners in Jodhpur, Rajasthan. Around 93.7% 
had the habit of either chewing or smoking tobacco. None of the workers used a 
toothbrush and toothpaste to clean their teeth. Only 21.5% cleaned their teeth daily. 
The prevalence of dental caries was 74%, with a mean DMFT of 2.89. A highly 
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significant difference was observed between the different age groups and the mean 
DMFT. Healthy gingiva was observed only in 4.9% of the workers. 
Pankaj A et al (2015)
32
 carried out a cross-sectional study to assess oral 
conditions among 385 seafarers in Mundra Port, Gujarat. Around 72.3% subjects 
consumed tobacco. About 59% seafarers chewed sea weeds to maintain their oral 
hygiene. Most of the population had dental caries (88%) and periodontal disease 
(75.1%). The best predictors for CPI were oral hygiene practices and educational 
status. The mean DMFT was 3.69 ± 1.57 with Decay component being the highest. 
Prosthetic status was found in only 6.5% seafarers. The best predictors for prosthetic 
status were oral hygiene practices and adverse habits.  
Sherley MM, Nivetha A, Ganesh R. (2015)
33
 conducted a cross-sectional 
study among 350 fire cracker workers in Sivakasi. Most workers used tooth brushes 
with hard bristles. The mean number of decayed, missing, and filled teeth was 2.52, 
4.17, and 1.32, respectively. The total number of missing teeth was higher than decay 
and filled teeth. The prevalence of sextants with shallow pockets (54%) was higher 
than that of deep pockets (14.6%). Dental erosion was seen in 24.9% of workers. 
About 10.9% of the subjects had dental trauma. Oral lesions were present among 
4.3% of study subjects. Their overall oral health status was poor and required 
motivation to maintain their oral hygiene.  
Jyothi C, Anjan Giriraju (2017)
34
 carried out a cross‑sectional survey 
among 175 Jeep battery manufacturing factory workers in Metagalli, Mysore, 
Karnataka. Data about demographic details, oral habits, oral health status and 
treatment needs were collected using questionnaire and by conducting intra-oral 
examination. Around 26% had the habit of smoking, 0.57% had habit of beetle nut 
chewing and 3.43% had the habit of ghutka chewing. The total average DMFT score 
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among all workers was 1.71. Most workers had periodontal disease including 
gingivitis (37.14%), shallow pocket (9.14%) and deep pocket (1.71%). About 46.28% 
of workers required scaling procedure and 1.71% of workers required periodontal 
surgery. 
Rao BV, Suresh Babu AM, Kamalsha SK, Rao MS, Karthik K (2017)
35
 
performed a cross-sectional study among 510 labourers working at Gunj market yard 
of Raichur city, Karnataka. A specially designed questionnaire was used to assess the 
demographic variables and oral hygiene practices. Oral health status and treatment 
needs were assessed using the WHO Oral Health Assessment Form (1997). 
Toothbrush and tooth paste were used by around 33% and 44% labourers, 
respectively. Oral mucosal lesions were found in 26.9% labourers. The prevalence of 
periodontal disease was 93.5%. The mean DMFT/person was 2.95 (± 3.02), the 
majority being mean decayed teeth/person (2.06 ± 1.49). These labourers had poor 
oral hygiene, high prevalence of periodontal diseases and dental caries as well as a 
large proportion of unmet dental needs. 
Cengiz MI, Zengin B, İçen M, Köktürk F (2018)36 conducted the study to 
assess the prevalence of periodontal disease among the 106 underground coal mine 
workers in Zonguldak, Turkey, coal mines. The overall prevalence of periodontal 
disease was 96.2% (88.7% gingivitis and 7.5% periodontitis). Statistically significant 
differences were found among the workers who brushed their teeth daily and visited 
dental offices within the last two years as they had better periodontal status than the 
others.  
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MATERIALS AND METHODS 
BACKGROUND OF THE STUDY 
The present study was a descriptive cross-sectional study conducted to assess 
the oral health status and treatment needs of paper mill workers at Namakkal district 
in the state of Tamil Nadu, India. 
 
BRIEF PROFILE OF THE STUDY AREA AND POPULATION  
Namakkal District is an administrative district in the state of TamilNadu, India 
with seven taluks namely Tiruchengode, Namakkal, Rasipuram, Paramathi-Velur, 
Sendamangalam, Komarapalayam, Kolli Hills and Mohanur. The present study was a 
descriptive cross-sectional study conducted in Seshasayee Paper and Boards Limited 
(SPB) which operates an integrated pulp, paper and paper board Mill at Pallipalayam, 
a municipality in Kumarapalayam Taluk. This eminent paper mill was built on a 
massive area of 107 acres along the banks of River Cauvery. SPB is a significant 
exporter in the Indian Paper Industry and has around 1000 workers.  
     
SPB was incorporated in June 1960 and commenced commercial production in 
December 1962. The Company's paper plant uses a furnish mix of 55% bagasse and 
45% hardwood.  
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SCHEDULE OF THE STUDY  
The study was systematically scheduled to cover estimated workers after 
informing and obtaining consent from authorities of the respective paper mill 
administration department. The study was conducted from February 2017 to July 
2017 to assess the oral health status and treatment needs of paper mill workers in 
Pallipalayam, Namakkal district.  
 
ETHICAL CLEARANCE AND INFORMED CONSENT 
A detailed protocol explaining the purpose and procedures of the study was 
submitted and approved by the Institution Review Board, Vivekanandha Dental 
College for Women, Tiruchengode (Annexure I & II). Permission to carry out the 
study was obtained from the concerned authorities of Paper mill (Annexure III). The 
subjects were explained about the purpose and examination procedure before the 
commencement of the study [Annexure IV (a) & IV(b)]. A written informed consent 
[Annexure V (a) & V (b)] assuring confidentiality was obtained from the workers 
who were willing to participate in the study.   
TRAINING AND CALIBRATION OF EXAMINER  
The investigator was trained for examining and recording WHO 1997 oral 
health assessment form
37
 among 20 patients who reported to the department of the 
Public Health Dentistry under the guidance of head of the department. The same 
subjects were examined again by the investigator and other examiner for reliability. 
Inter- and intra-examiner calibration was done to ensure the uniform interpretation, 
understanding and application of the survey procedures. The inter and intra examiner 
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reliability assessed using the Cohen’s Kappa statistics was found to be α = 0.78 and 
0.81 respectively.  
 
PILOT STUDY 
A pilot study was carried out in January 2017 in the Paper mill to determine 
the feasibility and practicality. The data collected was recorded using a pretested 
questionnaire and WHO Oral Health Assessment form 1997. About 100 paper mill 
workers whose age ranged between 18- 60 years were included in the pilot study. It 
took an average of 20 - 25 minutes to complete the examination of each subject.  
 
SAMPLE SIZE CALCULATION 
The study population has been selected through the simple random sampling 
technique. The software used to calculate the sample size was Open Epi Version 3.01. 
The sample size was calculated through the formula,  
n = [DEFF*Np(1-p)]/ [(d
2
/Z
2
1-α/2*(N-1)+p*(1-p)] 
Where n is sample size 
Z1-α/2 = 1.96 
Population size (for finite population correction factor or fpc) (N) 1000 
Hypothesized % frequency of outcome factor in the population (p) 37.6% 
Confidence limits as % of 100 (d) 2.5% 
Design effect (DEFF) 1 
Confidence Level (%) 95% 
 
By substituting these values in the above formula, the required sample size n 
was found to be 591. The sample size has been rounded off to 600 subjects. 
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INCLUSION CRITERIA 
The study subjects in the paper mill were included if:  
 The participants were presently working in the paper mill at Pallipalayam, 
Namakkal district in Tamil Nadu. 
 Those who were present on the day of examination  
 Those who were willing to give the informed consent  
 
EXCLUSION CRITERIA  
The paper mill workers who have not given consent and were unwilling to 
participate in the study were excluded from the study.  
 
ARMAMENTARIUM 
Examination was carried out with the help of the following instruments: 
(Photograph-1)  
1. Mouth mirror  
2. No.23 explorer  
3. WHO probe  
4. Sterile Gloves  
5. Disposable Mouth masks  
6. Disinfectant solution 
7. Sterile cotton  
8. Cotton holder  
9. Tweezers  
10. Gauze piece  
11. Chip blower  
12. Kidney trays 
Materials and methods 
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 INFECTION CONTROL  
The pre sterilized instruments were properly packed and carried in sufficient 
numbers to avoid the interruption during examination. During data collection, 
chemical method of disinfection and sterilization using Korsolex (Glutaraldehyde- 
7gms; Polymethyl urea derivatives- 11.6 gms; 1, 6 dihydroxy 2, 5 dioxyhexane - 
8.2gm) diluted by adding 1 part to 9 parts potable water. Used instruments were 
washed and placed in the disinfectant solution (for 30 minutes), then re-washed and 
drained well. After each day of examination, the entire set of instruments was 
autoclaved.  
 
DATA COLLECTION 
PREPARATION OF THE PERFORMA AND CLINICAL ASSESSMENT 
Data for the present study was collected and recorded by cross-sectional 
survey using a pretested questionnaire regarding the demographic details and oral 
hygiene practices (Annexure VI & VII). After this, an intra-oral clinical examination 
was carried out to assess the oral health status and treatment needs of paper mill 
workers by recording the data using WHO Oral Health Assessment form 1997 
(Annexure VIII & IX). A single examiner collected the data during the convenient 
working hours of the study subjects. Each day about 10 – 12 subjects were examined.  
The examiner assessed the oral health status of the study subjects using Type III oral 
examination as recommended by American Dental Association (ADA). Examination 
was carried out after the subjects were made to sit on an ordinary chair with a head 
rest in an upright position.  
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STATISTICAL ANALYSIS  
The data obtained was subjected to statistical analysis and a master table was 
prepared. The total data was subdivided and presented as individual tables and graphs. 
Statistical analysis was done using Statistical package of social sciences (SPSS Inc., 
Chicago, IL, USA) version 20.0. Data comparison was done by applying specific 
statistical tests to find out the statistical significance of comparisons. Significance 
level was fixed as 5% (p ≤ 0.05).  
Chi-square (χ2) test:  
Chi-square test was used to find out the association of age and gender with 
oral health parameters. If any expected cell frequency is less than five then Fisher’s 
exact test was used. 
 
Student t- test:  
Student t-test was used to compare the mean values between genders.  
 
Analysis Of Variance (ANOVA):  
Analysis of variance was used to compare the mean values among different 
age groups.   
p - value denotes level of significance:  
p > 0.05 Not significant  
p < 0.05* Significant (significant at 95% confidence interval)  
p <0.01** Highly Significant (significant at 99% confidence interval)  
p <0.001*** Very Highly significant (significant at 99.9% confidence interval). 
 PHOTOGRAPH – 1 
 
 
 
 
 
 
 
 
PHOTOGRAPH – 2 
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RESULTS 
The present study has been done to assess the oral health status and treatment 
needs of paper mill workers in the premises of Seshasayee Paper and Boards Limited, 
Namakkal, Tamil Nadu. The study population consisted of 600 workers, who were 
involved in various sectors of pulp and paper processing in the mill.  
DEMOGRAPHIC DETAILS 
Table 1 / Graph 1: Distribution of the study population according to age group 
and gender  
 The total of 600 study subjects were divided into three age groups including 
28.2 % of the workers aged between 18 – 30 years, 38.5% of the workers aged 
between 31-45 years and 33.3% of the workers aged between 46 – 60 years.  
 The study population had 466 males (77.7%) and 134 females (22.3 %). 
Majority of the male workers (35.6%) belonged to 46 - 60 years age group and most 
of the female workers (53.7%) were aged between 31 to 45 years. 
   
Table 2:  Distribution of mean age of the study population according to gender  
The mean age of the study population was 39.41±12.87 years ranging from the 
minimum age of 18 years to the maximum age of 60 years. The mean age of male and 
female workers was 39.30±12.85 years and 39.77±9.56 years respectively.  
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ORAL MUCOSAL CONDITIONS 
Table 3 / Graph 2:  Distribution of oral mucosal conditions in the study 
population according to age group and gender 
In the age group of 18-30 years, the oral mucosal conditions were present only 
in 8 workers (4.7%). Among those workers aged between 31-45 years,  12 (5.1%) had 
oral mucosal conditions. In the age group of 46 – 60 years, oral mucosal conditions 
were present in 11 workers (5.5%). Based on gender, 30 males (6.4%) and 1 female 
(0.7%) had oral mucosal conditions. There was a statistical significance between 
gender and oral mucosal conditions.  
 
DENTAL FLUOROSIS 
Table 4 / Graph 3:  Distribution of dental fluorosis in the study population 
according to gender  
Among the study population, 498 workers (83%) did not have dental 
fluororsis. Questionable fluorosis was found among 3 males (0.6%) and 1 female 
(0.7%). Very mild fluorosis was found among 7 males (1.5%) and 1 female (0.7%). 
Mild fluorosis was found among 29 males (6.2%) and 15 females (11.2%). Moderate 
fluorosis was found among 25 males (5.4%) and 12 females (9%). Only 4 males 
(0.9%) had severe fluorosis.  
 
PERIODONTAL STATUS  
Table 5 / Graph 4, 5: Distribution of periodontal status in the study population 
according to age group and gender  
Among the total study population, healthy periodontium was found among 47 
workers (27.8%) in the age group of 18-30 years, 32 workers (13.8%) in the age group 
of 31 – 45 years and 32 workers (16.1%) in the age group of 46 – 60 years. Among the 
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workers in the age group of 18 – 30 years, 15 (8.9%) had bleeding gums, 86 (50.9%) 
had calculus, 15 (8.9%) had pocket of 4-5mm and 6 (3.6%) had periodontal pocket of 
6mm or more. Among the workers in the age group of 31 - 45 years, 16 (6.9%) had 
bleeding gums, 150 (64.7%) had calculus, 19 (8.2%) had pocket of 4-5mm and 15 
(6.5%) had periodontal pocket of 6mm or more. Among the workers aged between 46 
- 60 years, 3 (1.5%) had bleeding gums, 117 (58.8%) had calculus, 28 (14.1%) had 
pocket of 4-5mm and 19 (9.5%) had periodontal pocket 6mm or more.  
Based on the gender, healthy periodontium was found in 89 males (19.1%) and 
22 females (16.4%).  Among the male workers, 27 (5.8%) had gingival bleeding, 268 
(57.5%) had calculus, 53 (11.4%) had periodontal pocket of 4-5mm and 29 (6.2%) had 
periodontal pocket of 6mm or more. Among the female workers, 7 (5.2%) had 
gingival bleeding, 85 (63.4%) had calculus, 9 (6.7%) had periodontal pocket of         
4-5mm and 11 (8.2%) had pocket of 6mm or more. A high statistical significance was 
observed between age group and periodontal status.  
 
Table 6: Distribution of the mean number of sextants affected by periodontal 
disease in the study population according to age gender and gender 
Among the total study population, the mean number of sextants with healthy 
periodontium (2.77±2.12) was greater followed by calculus (2.08±1.75), bleeding 
gums (0.54±1.15), pocket of 4 -5 mm (0.31±0.88) and pocket of 6mm or more 
(0.12±0.48). The mean number of sextants affected by periodontal disease increased 
with increase in age. Based on age group distribution, a statistical significance was 
observed with the mean number of sextants having healthy periodontium, calculus, 
pocket 4-5mm and pocket 6mm or more. 
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Based on gender, among male workers, the mean number of sextants with 
bleeding gums was 0.60±1.22, calculus was 1.97±1.73, periodontal pocket of 4-5mm 
was 0.31±0.90 and periodontal pocket of 6mm or more was 0.10±0.47. Among female 
workers, the mean number of sextants with bleeding gums was 0.35±0.84, calculus 
was 2.43±1.80, periodontal pocket of 4-5mm was 0.31±0.76 and periodontal pocket of 
6mm or more was 0.18±0.55. Statistical significance was observed between gender 
and mean number of sextants with bleeding gums and calculus. 
 
LOSS OF ATTACHMENT (LOA) 
Table 7 / Graph 6, 7: Distribution of loss of attachment in the study population 
according to age group and gender 
Among the workers in the age group of 18 - 30 years, 139 (82.3%) had           
0- 3mm of LOA, 16 (9.5%) had 4 - 5mm of LOA, 12 (7.1%) had 6-8 mm of LOA and 
2 (1.2%) had 9 - 11mm of LOA. Among the workers aged between 31 - 45 years,   
183 (82.2%) had 0 - 3mm of LOA, 32 had (13.8%) had 4 - 5mm of LOA, 14 (6%) had 
6-8 mm of LOA and 3 (1.3%) had 9 - 11mm of LOA. Among the workers in the age 
group of 46 - 60 years, 139 (69.5%) had 0 - 3mm of LOA, 36 (18.5%) had 4 - 5mm of 
LOA, 22 (11.5%) had 6-8 mm of LOA and 1 (0.5%) had 9 - 11mm of LOA.  
Based on gender, among the male workers, 363 (77.8%) had 0 - 3mm of LOA, 
64 (13.7%) had 4 - 5mm of LOA, 35 (7.5%) had 6-8 mm of LOA and 3 (0.6%) had   
9- 11mm of LOA. Among the female workers, 98 (73.1%) had 0 - 3mm of LOA, 20 
(14.9%) had 4 - 5mm of LOA, 13 (9.7%) had 6-8 mm of LOA and 3 (2.2%) had 9 - 
11mm of LOA.  
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Table 8: Distribution of the mean number of sextants affected by loss of 
attachment in the study population according to age gender and gender  
Based on age-wise distribution, among 18- 30 years old subjects, the mean 
number of sextants having 0-3mm of LOA was 5.88±0.51, 4-5mm of LOA was 
0.08±0.37 and 6-8 mm was 0.02±0.19. Among the workers aged between 31 - 45 
years, the mean number of sextants with 0-3mm of LOA was 5.43±1.22, with 4 -5mm 
was 0.38±0.92, with 6 – 8 mm was 0.10±0.42. Among the workers in the age group of 
46 - 60 years, the mean number of sextants with 0-3 mm of LOA was 4.24 ± 2.08, 
with 4 -5 mm of LOA was 0.79±1.38, with 6-8 mm of LOA was 0.29±0.70 and 9-11 
mm of LOA was 0.06±0.33. A high statistical significance was found between age 
groups and mean number of sextants with loss of attachment.  
Based on gender-wise distribution, among male workers, the mean number of 
sextants with 0-3mm was 5.17±1.61, with 4-5mm was 0.44±1.07, with 6-8 mm was 
0.14±0.51 and with 9-11mm was 0.01±0.16. Among the female workers, the mean 
number of sextants with 0-3mm LOA was 5.13±1.52, with 4-5mm LOA was 
0.39±0.88, with 6-8 mm of LOA was 0.16±0.47 and with 9-11mm of LOA was 
0.04±0.27.  
 
DENTITION STATUS 
Table 9 / Graph 8: Distribution of dentition status in the study population 
according to gender 
Among the present study population, 313 males (67.2%) and 110 females 
(82.1%) had decayed teeth. Filled teeth were found in a total of 61 workers (10.2%). 
Of them, 49 males (10.5%) and 6 females (4.5%) had filled teeth without decay. Filled 
teeth with decay were found only in 6 males (1.2%). Among the 213 subjects (35.5%) 
with missing teeth due to caries, 155 (33.3%) were males and 58 (43.3%) were 
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females had teeth missing due to caries. Among 155 workers (25.8%) who had teeth 
missing not due to dental caries, 121 (26.0%) were males and 34 (25.4%) were 
females. Dental trauma was present in 61 workers (10.2%), of which 47 (10.1%) were 
males and 14 (10.4%) were females. The study population had only 26 participants 
(4.3%) with bridge abutment/crown/ veneer/ implant including 22 males (4.7%) and 4 
females (2.0%). Unerupted teeth were found in a total of 78 (13.5%) subjects which 
comprised of 71 (15.2%) males and 7 females (5.2%). 
 
DISTRIBUTION OF DECAYED TEETH 
Table 10 / Graph 9: Distribution of decayed teeth in the study population based 
on according to age group  
Among the workers in the age group of 18 – 30 years, 112 (66.3%) had 
decayed teeth. In the age group of 31 – 45 years, 184 workers (79.3%) had decayed 
teeth. Among the workers aged between 46 - 60 years, 133 (66.8%) had decayed teeth. 
A statistically significant association was found between age groups and decayed 
teeth. 
 Table 11: Distribution of mean decayed, missing, and filled teeth in the study 
population according to age group and gender 
The workers aged between 18-30 years had the least number of mean decayed 
(2.04±2.15), missing (0.28±0.73) and filled (0.08±0.38) teeth when compared to other 
age groups. The highest mean number of decayed teeth (2.78 ±2.45) was found among 
the workers in 31-45 years age group who also had the highest mean number of filled 
teeth (0.38±1.19). The mean number of missing teeth in this age group was 1.67±2.91. 
The mean number of decayed teeth among the workers aged between 46-60 years was 
2.44 ±2.77. They had the highest mean number of missing teeth (4.03±5.83) and 
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second highest mean number of filled teeth (0.22±0.99). The mean DMFT was 
2.4±2.33 among 18-30 years, 4.83±3.78 among workers between 31-45 years and 
highest (6.68±6.42) in 46-60 years age group. The mean dental caries experience 
showed high statistical significance between age groups in relation to DT, MT, FT and 
DMFT. According to age wise distribution, the mean dental caries experiences were 
increasing with increase in age. 
Based on gender, among the male workers, the mean distribution of decayed 
teeth was 2.24±2.38, missing teeth was 1.98±4.36 and filled teeth was 0.29±1.07. The 
females had the highest mean number of decayed teeth (3.20±2.73) and missing teeth 
(2.33±3.08) while least number of mean filled teeth (0.07±0.35). The mean DMFT of 
male workers (4.52±5.05) was lower than female workers (5.6±3.93). A highly 
statistical significance existed between gender and DT, FT and DMFT. 
           
TREATMENT NEEDS  
Table 12 / Graph 10: Distribution of treatment needs in the study population 
based on gender 
Among the total study population, 338 workers (56.3%) required one surface 
restoration among which 257 (55.2%) were males and 81 (60.4%) were females.  Two 
surface restorations were required by 52 males (11.2%) and 21 females (15.7%). A 
total of 63 study subjects needed crown for any reason including 48 male workers 
(10.3%) and 15 female workers (11.2%). Only 2 male workers required veneer/ 
laminates. Among 53 workers (8.8%) who required pulp care, 42 (9%) were males 
and 11 (8.2%) were females. Tooth extraction was required by 248 workers (41.3%) 
which included 170 (36.5%) males and 78 (8.2%) females. There were 196 workers 
(32.7%) including 144 (31.9%) males and 52 (39.8%) females who required other 
care.  
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Table 13: Distribution of mean number of teeth requiring treatment needs in the 
study population according to age group and gender 
 Based on the age wise distribution, the workers belonging to the 18-30 
years age group had the least mean number of teeth requiring treatment needs 
including one surface restoration (1.63 ± 1.96), two surface restorations (0.13 ± 0.44), 
crown for any reason (0.08 ± 0.37), pulp care & restoration (0.14 ± 0.36), extraction 
(0.39 ± 0.96). The workers aged between 31-45 years had the highest mean number of 
teeth requiring treatment needs including one surface restoration (1.91 ± 2.21), two 
surface restorations (0.22 ± 0.61), crown for any reason (0.22 ± 0.86), pulp care & 
restoration (0.13 ± 0.48). The teeth requiring the highest mean number of extractions 
belong to the 46 - 60 years age group (2.58 ± 3.60). There was a high statistical 
significance between age group and teeth extraction. 
In accordance with the gender wise distribution, the mean number of 
teeth requiring treatment needs among the males included one surface restoration 
(1.74 ± 2.29), two surface restorations (0.16 ± 0.57), crown for any reason              
(0.18 ± 0.75), pulp care & restoration (0.11 ± 0.38) and tooth extraction (1.13 ± 2.26). 
Among females, the mean number of teeth requiring one surface restoration was    
2.02 ± 2.46, two surface restorations was 0.23 ± 0.57, need for crown was 0.17 ± 0.56, 
pulp care & restoration was 2.19 ± 1.34 and the need for extraction was 2.19 ± 3.24. A 
high statistical significance was observed between gender and teeth extraction. 
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PROSTHETIC STATUS  
Table 14a / Graph 11a, 11b: Distribution of prosthetic status in the upper arch 
according to age group and gender of the study population 
According to the age-wise distribution, all the 169 workers in the age 
group of 18-30 years, 227 workers (97.8%) aged between 31 - 45 years and 188 
workers (94.5%) in the age group of 46-60 years did not have any prosthesis in the 
upper arch. Among the workers aged between 31 – 45 years, bridge was present only 
in 3 workers (1.3%) and partial denture was present in 2 workers (0.9%). Among the 
workers aged between 46 - 60 years, 5 workers (2.5%) had bridge, 5 workers (2.5%) 
had upper partial denture and only one (0.5%) worker had a full removable denture in 
the upper arch.  
Based on gender, 452 males (97%) did not have any prostheses, 6 males 
(1.3%) had bridge, 7 males (1.5%) had partial denture and 1 male worker (0.2%) had 
full removable denture in the upper arch. Among the female workers, 132 (98.5%) did 
not have prosthesis and 2 (1.5%) had a bridge in the upper arch.  
 
Table 14b / Graph 12a, 12b: Distribution of prosthetic status in the lower arch 
according to age group and gender of the study population 
Based on age, no prosthesis was found in the lower arch of all the workers 
aged between 18-30 years, 229 workers (98.7%) in the age group of 31-45 years and 
193 workers (97%) in the age group of 46 – 60 years. Among the workers aged 
between 31 – 45 years, bridge was present only in 1 worker (0.4%) and partial denture 
was present in 2 workers (0.9%). Among the workers aged between 46 - 60 years, 
bridge was found in 2 workers (1%), more than one bridge in 1 worker (0.5%), partial 
denture in 2 workers (1%) and a full removable denture in 1 worker (0.5%).   
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Based on the gender wise distribution, 459 males (98.5%) did not have any 
prosthesis, 2 males (0.4%) had bridge, 1 male worker (0.2%) had more than one 
bridge, 3 males (0.6%) had partial denture, 1 male worker (0.2%) had full removable 
denture in the lower arch. Among the female workers, 132 (98.5%) did not have 
prosthesis, 1 (0.7%) had a bridge and 1 (0.7%) had a partial denture in the lower arch. 
 
PROSTHETIC NEEDS 
Table 15a / Graph 13a, 13b: Distribution of prosthetic needs in the upper arch 
according to age group and gender of the study population 
Among the workers in the age group of 18-30 years, 158 (93.5%) did not 
require prosthesis, 6 (3.6%) required one unit prosthesis and 5 (3%) required multi-
unit prosthesis. Among the workers in the age group of 31-45 years, prosthesis was 
not required by 186 workers (80.2%), one unit prosthesis was required by 21 workers 
(9.1%), 23 workers (9.8%) needed multi-unit prosthesis in the upper arch. There was a 
need for combination of prosthesis among 2 workers (0.9%) in the upper arch. Among 
the workers aged between 46-60 years, prosthesis was not required by 99 workers 
(49.7%). Need for one unit prosthesis was found among 24 workers (12.1%), multi-
unit prosthesis was required by 60 workers (30.2%), combination of prosthesis was 
required by 4 workers (2%) and need for full prosthesis was found among 12 workers 
(6.1%) in the upper arch. A high statistical significance was observed between age 
groups and prosthetic needs in the upper arch. 
Based on gender wise distribution, 359 males (77%) did not require any 
prosthesis, one unit prosthesis was required by 37 males (7.9%), need for multi-unit 
prosthesis was found among 55 males (11.8%), a combination of prosthesis was 
required by 5 males (1.1%) and full prosthesis was required by 10 males (2.1%). 
Among the female workers, 84 (62.7%) did not need any prosthesis, 14 (10.4%) 
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required one-unit prosthesis, 33 (24.6%) required multi-unit prosthesis, 1 (0.7%) 
required a combination of prosthesis, 2 (1.5%) required full prosthesis in the upper 
arch. A high statistical significance was observed between gender and prosthetic needs 
in the upper arch.  
 
Table 15b / Graph 14a, 14b: Distribution of prosthetic needs in the lower arch 
according to age group and gender of the study population 
In the age group of 18- 30 years, 150 (88.8%) workers did not require 
prosthetic need, 8 (4.7%) workers required one unit prosthesis and 11 (6.5%) workers 
required multi-unit prosthesis. Among the workers in the age group of 31-45 years, 
prosthesis was not required by 158 workers (68.1%), 27 (11.6%) required one unit 
prosthesis, 45 (19.4%) required multi-unit prosthesis and there was a need for 
combination of prosthesis among 2 workers (0.9%) in the lower arch. Among the 
workers aged between 46-60 years, prosthesis was not required by 95 workers 
(47.7%), 22 (11.1%) required one unit prosthesis, 67 (33.7%) required multi-unit 
prosthesis, 6 (3%) workers required a combination of prosthesis, 9 (4.5%) workers 
required full prosthesis in the lower arch. A high statistical significance was observed 
between age groups and prosthetic needs in the lower arch. 
Based on gender, 337 males (72.3%) did not require any prosthesis, 44 
workers (9.4%) required one unit prosthesis, 73 males (15.7%) required multi-unit 
prosthesis, 4 male workers (0.9%) required a combination of prosthesis and full 
prosthesis was required by 8 male workers (1.7%) in the lower arch. Among the 
female workers, 66 (49.3%) did not need any prosthesis, 13 (9.7%) needed one unit 
prosthesis, multi-unit prosthesis was required by 50 workers (37.3%), a combination 
of prosthesis was required by 4 workers (3%) and full prosthesis was needed by 1 
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worker  (0.7%) in the lower arch. A high statistical significance was observed between 
gender and prosthetic needs in the lower arch.  
 
ORAL HYGIENE PRACTICES  
Table 16 / Graph 15: Distribution of oral hygiene practices in the study 
population according to gender   
Among the total study population, 495 (82.5%) were using tooth brush and 
tooth paste to clean their teeth which included 412 (88.2%) males and 83 (62.1%) 
females. Tooth brush and tooth powder was used by 11 (2.4%) males and 6 (4.5%) 
females. Neem stick was used by 26 (5.6%) males and 14 (10.4%) females for 
cleaning their teeth. Charcoal was used by only 5 (1.1%) male workers. Finger and 
tooth powder was used by 7 (1.5%) males and 18 (13.4%) females. Finger and brick 
powder was used for cleaning teeth by 3 (0.6%) males and 11 (8.2%) females. Finger 
and salt was used by 3 (0.6%) males and 2 (1.4%) females.  
 
Method of brushing 
Among the 512 workers (82.5%) who used toothbrush to clean their teeth, 
combined method of brushing was the followed by 183 males (39.3%) and 26 females 
(19.4%). The next common method was horizontal method of brushing by 149 males 
(32%) and 54 (40.3%) females. Vertical method of tooth brushing was followed by 67 
males (14.4%) and 4 females (3%). Circular brushing method was followed by 25 
males (5.4%) and 4 females (3%). 
 
Frequency of brushing 
Most of the workers (75.5%) brushed their teeth once daily which included 
365 males (78.3%) and 88 females (65.7%). Brushing twice daily was reported by 51 
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males (10.9%) and 3 females (2.2%). Only 5 males (1.1%) reported brushing 
occasionally whereas 3 (0.6%) brushed more than twice daily. 
 
Type of brush used 
Among the total study population, 349 workers (58.17%) never noticed the 
type of the tooth brush which they use including 278 male workers (59.7%) and  71 
female workers (40.3%). Medium tooth brush was used by 67 males (14.4%) and 10 
females (7.5%). Soft tooth brush was used by 79 male workers (17%) and 6 female 
workers (4.5%).   
 
Frequency of changing toothbrush 
Based on gender, 77 males (16.52%) and 28 females (20.9%) changed their 
tooth brush when useless. There were 289 males (62%) and 42 females (31.3%) who 
changed their tooth brush once in 3 months. Tooth brush was changed once in 6 
months by 56 males (12%) and 18 females (13.4%). Only 2 male workers (0.4%) 
changed their tooth brush once a year.  
 
Table 17: Distribution of other oral hygiene aids used by the study population 
according to gender   
Most of the study population (86.5%) did not use any other oral hygiene aids 
in addition to tooth brush and tooth paste and this included 388 males (83.3%) and 
131 females (97.8%). Tongue scraper was used by 45 males (9.7%) and 2 females 
(1.5%). Mouth rinse was used by 24 male workers (5.2%) and only 1 female worker 
(0.7%). Floss, inter dental brush and wooden tooth pick were used by 2 (0.4%), 3 
(0.5%) and 4 (0.7%) male workers respectively.  
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Table 18 / Graph 16: Distribution of tobacco and alcohol consumption in the 
study population according to gender 
Among the total study population, 298 males (63.9%) and 106 females 
(79.1%) reported that they do not have any adverse habits. Among the males, tobacco 
was used in the smoking form by 34 workers (7.3%), smokeless form by 67 workers 
(14.4%) and both the forms of tobacco by 11 workers (2.4%). Alcohol was consumed 
separately by 21 (4.5%) male workers and in addition with tobacco by 35 (7.5%) male 
workers. Among the female workers, 28 (20.9%) used smokeless form of tobacco. 
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TABLES 
Table 1: Distribution of the study population according to age group and gender 
Age groups 
Gender 
Total 
N (%) 
χ2 value P-value Male 
N (%) 
Female 
N (%) 
18 -30 years 141 (30.3) 28 (20.9) 169 (28.2) 
16.915 < 0.001*** 
31 - 45 years 159 (34.1) 72 (53.7) 231 (38.5) 
46 - 60 years 166 (35.6) 34 (25.4) 200 (33.3) 
Total 466(77.7) 134 (22.3) 600(100) 
 
Table 2: Distribution of mean age of the study population according to gender 
Gender N (%) Mean ± Standard Deviation (SD) 
Male 466 (77.7) 39.30±12.85 
Female 134 (22.3) 39.77±9.56 
Total 600 (100.0) 39.41±12.87 
 
Table 3: Distribution of oral mucosal conditions in the study population according 
to age group and gender 
 
Oral mucosal conditions 
Present Absent 
p-value 
N (%) N (%) 
Age groups in years 
18 -30 8 (4.7) 161 (95.3) 
0.567 
31 – 45 12 (5.1) 220 (94.8) 
46 - 60 11 (5.5) 188 (94.5) 
Total 31 (5.2) 569 (94.8) 
Gender 
Male 30 (6.4) 436 (93.6) 
0.048*  Female 1 (0.7) 133 (99.3) 
 Total 31 (5.2) 569 (94.8) 
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Table 4: Distribution of dental fluorosis in the study population according to gender 
Dental 
Fluorosis 
Gender 
χ2 value p-Value Male Female Total 
N (%) N (%) N (%) 
Normal  394 (84.5) 104 (77.7) 498 (83.0) 
3.650 0.819 
Questionable 3 (0.6) 1(0.7) 4 (0.7) 
Very Mild  7(1.5) 1(0.7) 8 (1.3) 
Mild  29(6.2) 15(11.2) 44 (7.4) 
Moderate  25(5.4) 12(9.0) 37(6.1) 
Severe  4(0.9) 0 4(0.7) 
Excluded 4(0.9) 1(0.7) 5(0.8) 
Total  466(100.0) 134(100.0) 600(100.0) 
 
 
 
Table 5: Distribution of periodontal status in the study population according to age 
group and gender 
 
Healthy Bleeding Calculus 
Pocket  
4-5mm 
Pocket 
6mm or 
more  
χ2 value p-value 
N (%) N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 y
e
a
r
s 
18 -30 47 (27.8) 15 (8.9) 86 (50.9) 15 (8.9) 6 (3.6) 
33.265 <0.001** 
31 – 45 32 (13.8) 16 (6.9) 150 (64.7) 19 (8.2) 15 (6.5) 
46 - 60 32 (16.1) 3 (1.5) 117 (58.8) 28 (14.1) 19 (9.5) 
Total 111 (18.5) 34 (5.7) 353 (58.8) 62 (10.3) 40 (6.7) 
G
e
n
d
e
r 
Male 89 (19.1) 27 (5.8) 268 (57.5) 53 (11.4) 29 (6.2) 
3.884 0.422 Female 22 (16.4) 7 (5.2) 85 (63.4) 9 (6.7) 11 (8.2) 
Total 111 (18.5) 34 (5.7) 353 (58.8) 62 (10.3) 40 (6.7) 
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Table 6: Distribution of the mean number of sextants affected by periodontal disease 
in the study population according to age gender and gender 
 
Healthy Bleeding Calculus 
Pocket 4-
5mm 
Pocket 6mm 
or more 
Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
A
g
e
 g
r
o
u
p
s 
in
 y
e
a
r
s 
18 -30 3.89 ± 1.94 0.56±1.21 1.47±1.62 0.07±0.33 0.01±0.15 
31 – 45 2.85 ±2.02 0.60±1.25 2.11±1.71 0.30±0.86 0.08±0.40 
46 - 60 1.71 ±1.81 0.46±0.95 2.55±1.77 0.53±1.13 0.24±0.69 
Total 2.77±2.12 0.54±1.15 2.08±1.75 0.31±0.88 0.12±0.48 
F  value 57.956 0.887 18.375 13.200 11.310 
p-value <0.001*** 0.412 <0.001***. <0.001*** <0.001*** 
G
e
n
d
e
r 
Male 2.82±2.13 0.60±1.22 1.97±1.73 0.31±0.90 0.10±0.47 
Female 2.57±2.09 0.35±0.84 2.43±1.80 0.31±0.76 0.18±0.55 
Total 2.77±2.12 0.54±1.15 2.08±1.75 0.31±0.88 0.12±048 
t value 1.499 4.805 7.189 0.004 2.978 
p-value 0.221 0.029* 0.008* 0.952 0.085 
 
 
Table 7: Distribution of loss of attachment in the study population according to age 
group and gender 
 
Loss of attachment 
χ2 value p-value 0-3mm 4-5mm 6–8 mm 9-11mm 
N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 
y
e
a
r
s 
18 -30 139 (82.3) 16 (9.5) 12 (7.1) 2 (1.2) 
13.809 0.087 
31 – 45 183 (82.2) 32 (13.8) 14 (6.0) 3 (1.3) 
46 - 60 139 (69.5) 36 (18.5) 22 (11.5) 1 (0.5) 
Total 461 (76.8) 84 (14.2) 48 (8.0) 6 (1.0) 
G
e
n
d
e
r 
Male 363 (77.8) 64 (13.7) 35 (7.5) 3 (0.6) 
5.556 0.235 Female 98 (73.1) 20 (14.9) 13 (9.7) 3 (2.2) 
Total 461 (76.8) 84 (14) 48 (8) 6 (1.0) 
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Table 8: Distribution of the mean number of sextants affected by loss of attachment 
in the study population according to age gender and gender 
 
 
 Loss of Attachment 
 0-3mm 4-5mm 6–8 mm 9-11mm 
Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
A
g
e
 g
r
o
u
p
s 
in
 y
e
a
r
s 
18 -30  5.88±0.51 0.08±0.37 0.02±0.19 0 
31 – 45 5.43±1.22 0.38±0.92 0.10±0.42 0 
46 – 60 4.24±2.08 0.79±1.38 0.29±0.70 0.06±0.33 
Total 5.16±1.59 0.43±1.03 0.14±0.50 0.02±0.19 
F value 65.431 23.474 14.779 6.785 
p-value <0.001*** <0.001*** <0.001*** 0.001** 
G
e
n
d
e
r 
Male 5.17±1.61 0.44±1.07 0.14±0.51 0.01±0.16 
Female 5.13±1.52 0.39±0.88 0.16±0.47 0.04±0.27 
Total 5.16±1.59 0.43±1.03 0.14±0.50 0.02±0.19 
 t value 0.067 0.307 0.122 2.925 
p-value 0.795 0.580 0.727 0.088 
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Table 9: Distribution of dentition status in the study population according to gender 
 
Dentition status 
Gender 
Male Female Total 
N (%) N (%) N (%) 
Decayed teeth 
Present  313 (67.2) 110 (82.1) 423 (70.5) 
Absent  153 (32.8) 24 (17.9) 177 (29.5) 
Total 466 (100.0) 134 (100.0) 600 (100.0) 
Filled teeth with 
Decay  
Yes 6 (1.2) 0 6 (1.0) 
No 460 (98.8) 134 (100.0) 594 (99.0) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Filled teeth 
without Decay  
Yes  49 (10.5) 6 (4.5) 55 (9.2) 
No  417 (89.5) 128 (95.5) 545 (90.8) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Missing teeth due 
to caries 
Yes  155 (33.3)  58 (43.3) 213 (35.5) 
No  311(66.7) 76 (56.7) 387 (64.5) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Missing teeth due 
to other reason  
Yes  121 (26) 34 (25.4) 155 (25.8) 
No  345 (74) 100 (74.6) 445 (74.2) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Dental trauma 
Yes  47 (10.1) 14 (10.4) 61 (10.2) 
No  419 (89.9) 120 (89.6) 539 (89.8) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Bridge abutment/  
crown/veneer/ 
implant 
Yes  22(4.7) 4 (2) 26 (4.3) 
No  444 (95.3) 130 (98) 574 (95.7) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Un-erupted tooth 
Yes  71 (15.2) 7 (5.2) 78 (13.5) 
No  392 (84.8) 127 (94.8) 519 (86.5) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
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Table 10: Distribution of decayed teeth in the study population according to age 
group 
Age groups 
Decayed teeth 
χ2 value p-value Present 
N (%) 
Absent 
N (%) 
Total 
N (%) 
18 -30 years 112(66.3) 57 (33.7) 169 (100.0) 
15.617 0.004** 
31 - 45 years 184 (79.3) 48 (20.7) 232 (100.0) 
46 - 60 years 133 (66.8) 66 (33.2) 199 (100.0) 
Total 429 (71.5) 171 (28.5) 600(100.0) 
 
 
Table 11: Distribution of mean decayed, missing, and filled teeth in the study 
population according to age group and gender 
 
 DT 
(Decayed 
Teeth) 
MT 
(Missing 
Teeth) 
FT 
(Filled Teeth) 
DMFT 
Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
Age groups 
in years 
18 -30  2.04 ±2.15 0.28±0.73 0.08±0.38 2.4±2.33 
31 – 45 2.78±2.45 1.67±2.91 0.38±1.19 4.83±3.78 
46 – 60 2.44±2.77 4.03±5.83 0.22±0.99 6.68±6.42 
F value 4.345 45.411 4.967 40.455 
p-value 0.013* <0.001*** 0.007** <0.001*** 
Gender 
Male 2.24±2.38 1.98±4.36 0.29±1.07 4.52±5.05 
 Female 3.20±2.73 2.33±3.08 0.07±0.35 5.6±3.93 
 t value 4.105 0.003 5.726 5.169 
p-value 0.043 0.960 0.017* 0.023* 
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Table 12:  Distribution of treatment needs in the study population based on gender 
 
Dentition status 
Gender 
Male Female Total 
N (%) N (%) N (%) 
One surface 
restoration  
Yes  257 (55.2) 81 (60.4) 338 (56.3) 
No 209 (44.8) 53 (39.6) 262 (43.7) 
Total 466 (100.0) 134 (100.0) 600 (100.0) 
Two surface 
restoration  
Yes 52 (11.2) 21 (15.7) 73 (12.2) 
No 414 (88.8) 113 (84.3) 527 (87.8) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Crown for 
any reason  
Yes  48 (10.3) 15 (11.2)  63 (10.5) 
No  418 (89.7) 119(88.8) 537 (89.5) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Veneer/ 
Laminates 
Yes  2 (0.4) 0 2 (0.3) 
No  464 (99.6) 134 (100.0) 598 (99.7) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Pulp care  
Yes  42 (9) 11 (8.2) 53 (8.8) 
No  424 (91) 123 (91.8) 547 (91.2) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
Extraction 
Yes  170 (36.5) 78 (8.2) 248 (41.3) 
No  296 (63.5) 56 (41.8) 352 (58.7) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
 
Need for 
other care  
Yes  144 (31.9) 52 (39.8) 196 (32.7) 
No  322 (69.1) 82 (61.2) 404 (67.3) 
Total  466 (100.0) 134 (100.0) 600 (100.0) 
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Table 13: Distribution of mean number of teeth requiring treatment in the study 
population according to age group and gender 
 
 One surface 
restoration 
Two surface 
restoration 
Crown for 
any reason 
Pulp care & 
restoration 
Extraction 
Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
Age 
groups 
in years 
 18 -30 1.63±1.96 0.13±0.44 0.08±0.37 0.14±0.36 0.39±0.96 
 31 – 45 1.91±2.21 0.22±0.61 0.22±0.86 0.13±0.48 1.03±1.71 
 46 - 60 1.83±2.73 0.17±0.63 0.22±0.75 0.09±0.4 2.58±3.60 
 F value 0.683 1.123 2.167 0.835 42.320 
 p-value 0.506 0.326 0.115 0.435 <0.001*** 
Gender 
Male 1.74±2.29 0.16±0.57 0.18±0.75 0.11±0.38 1.13±2.26 
 Female 2.02±2.46 0.23±0.57 0.17±0.56 2.19±1.34 2.19±3.24 
 F value 1.523 1.670 0.023 0.616 18.857 
 p-value 0.218 0.197 0.879 0.433 <0.001*** 
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Table 14a: Distribution of prosthetic status in the upper arch according to age group 
and gender of the study population 
 
Prosthetic status in the upper arch 
No 
prostheses 
Bridge 
More than 
one bridge 
Partial 
denture 
Full 
removable 
denture 
N (%) N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 
y
e
a
r
s 
18 -30  169 (100) 0 0 0 0 
31 - 45  227 (97.8) 3 (1.3) 0 2 (0.9) 0 
46 - 60  188 (94.5) 5 (2.5) 0 5 (2.5) 1 (0.5) 
χ2 value 13.968 
p-value 0.083 
G
e
n
d
e
r 
Male 452 (97) 6 (1.3) 0 7 (1.5) 1 (0.2) 
Female 132 (98.5) 2 (1.5) 0 0 0 
 χ2 value 2.653 
p-value 0.618 
 
 
Table 14b: Distribution of prosthetic status in the lower arch according to age group 
and gender of the study population 
 
Prosthetic status in the lower arch 
No 
prostheses 
Bridge 
More than 
one bridge 
Partial 
denture 
Full 
removable 
denture 
N (%) N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 
y
e
a
r
s 
18 -30  169 (100) 0 0 0 0 
31 - 45  229 (98.7) 1 (0.4) 0 2 (0.9) 0 
46 - 60  193 (97) 2 (1) 1 (0.5) 2 (1) 1 (0.5) 
χ2 value 7.600 
p-value 0.474 
G
e
n
d
e
r 
Male 459 (98.5) 2 (0.4) 1 (0.2) 3 (0.6) 1 (0.2) 
Female 132 (98.5) 1 (0.7) 0 1 (0.7) 0 
 χ2 value 0.801 
p-value 0.938 
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Table 15a: Distribution of prosthetic needs in the upper arch according to age group 
and gender of the study population 
 
Prosthetic needs in the lower arch 
No 
prosthesis 
needed 
Need for 
one unit 
prosthesis 
Need for 
multi-unit 
prosthesis 
Need for a 
combination 
Need for 
full 
prosthesis 
N (%) N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 
y
e
a
r
s 
18 -30  158 (93.5) 6 (3.6) 5 (3) 0 0 
31 - 45  186 (80.2) 21 (9.1) 23 (9.8) 2 (0.9) 0 
46 - 60  99 (49.7) 24 (12.1) 60 (30.2) 4 (2) 12 (6.1) 
χ2 value 113.508 
p-value <0.001*** 
G
e
n
d
e
r 
Male 359 (77) 37 (7.9) 55 (11.8) 5 (1.1) 10 (2.1) 
Female 84 (62.7) 14 (10.4) 33 (24.6) 1 (0.7) 2 (1.5) 
 χ2 value 15.677 
p-value 0.003** 
 
Table 15b: Distribution of prosthetic needs in the lower arch according to age group 
and gender of the study population 
 
Prosthetic needs in the lower arch 
No 
prosthesis 
needed 
Need for 
one unit 
prosthesis 
Need for 
multi-unit 
prosthesis 
Need for a 
combination 
Need for 
full 
prosthesis 
N (%) N (%) N (%) N (%) N (%) 
A
g
e
 g
r
o
u
p
s 
in
 
y
e
a
r
s 
18 -30  150 (88.8) 8 (4.7) 11 (6.5) 0  0 
31 - 45  158 (68.1) 27 (11.6) 45 (19.4) 2 (0.9) 0 
46 - 60  95 (47.7) 22 (11.1) 67 (33.7) 6 (3) 9 (4.5) 
χ2 value 86.712 
p-value <0.001*** 
G
e
n
d
e
r 
Male 337 (72.3) 44 (9.4) 73 (15.7) 4 (0.9) 8 (1.7) 
Female 66 (49.3) 13 (9.7) 50 (37.3) 4(3) 1 (0.7) 
 χ2 value 36.225 
p-value <0.001*** 
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Table 16: Distribution of oral hygiene practices in the study population according to 
gender   
 
 Gender 
Male Female Total 
N (%) N (%) N (%) 
Oral 
hygiene 
materials 
used 
Neem Stick 26 (5.6) 14 (10.4) 40 (6.7) 
Charcoal 5 (1.1) 0 5 (0.8) 
Finger and tooth Powder 7 (1.5) 18 (13.4) 25 (4.2) 
Finger And Brick Powder 3 (0.6) 11 (8.2) 13 (2.2) 
Finger And Salt 3 (0.6) 2 (1.4) 5 (0.8) 
Tooth brush and tooth paste 412(88.2) 83 (62.1) 495 (82.5) 
Tooth brush and tooth powder 11 (2.4) 6 (4.5) 17 (2.8) 
Method of 
brushing 
Horizontal 149 (32) 54 (40.3) 203 (33.8) 
Vertical 67 (14.4) 4 (3) 71 (11.8 ) 
Circular 25 (5.4) 4 (3) 29 (4.8) 
Combined 183(39.3) 26 (19.4) 209 (34.83) 
Frequency 
of brushing 
Once daily 365(78.3) 88 (65.7) 453 (75.5) 
Twice daily 51 (10.9) 3 (2.2) 54 (9) 
More than twice daily 3 (0.6) 0 3 (0.5) 
Type of 
brush used 
Soft    79 (17) 6 (4.5) 85 (14.2) 
Medium 67 (14.4) 10 (7.5) 77 (12.8) 
Never noticed 278 (59.7) 71 (40.3) 349 (58.17) 
Frequency 
of changing 
tooth brush 
When it is useless  77 (16.52) 28 (20.9) 105 (17.5) 
Once in 3 months 289 (62) 42 (31.3) 331 (55.2) 
Every 6 months 56 (12) 18 (13.4) 74 (12.3) 
Once a year 2 (0.4) 0 2 (0.3) 
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Table 17: Distribution of other oral hygiene aids used by the study population 
according to gender   
 
 
 
Other oral hygiene aids used 
Floss 
Inter 
dental 
Brush 
Mouth 
Rinse 
Wooden 
tooth pick 
Tongue 
Scraper 
None used 
N (%) N (%) N (%) N (%) N (%) N (%) 
G
e
n
d
e
r 
Male 2(0.4) 3(0.6) 24(5.2) 4(0.8) 45(9.7) 388(83.3) 
Female 0 0 1(0.7) 0 2(1.5) 131(97.8) 
Total  2(0.4) 3(0.5) 25(4.2) 4(0.7) 47(7.8) 519(86.5) 
 
 
 
 
 
Table 18: Distribution of tobacco and alcohol consumption in the study population 
according to gender 
 
 Tobacco and alcohol consumption 
Smoking 
form of 
tobacco 
Smokeless 
form of 
tobacco 
Both the 
forms of 
tobacco 
Alcohol  
Both 
tobacco 
and 
alcohol  
None of 
the above 
N (%) N (%) N (%) N (%) N (%) N (%) 
G
e
n
d
e
r 
Male 34(7.3) 67(14.4) 11(2.4) 21(4.5) 35(7.5) 298(63.9) 
Female 0 28(20.9) 0 0 0 106(79.1) 
Total  34(5.7) 95(15.8) 11(1.8) 21(3.5) 35(5.8) 404(67.3) 
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Graph 1: Distribution of the study population according to age group and 
gender 
 
 
 
 
Graph 2: Distribution of oral mucosal conditions in the study population 
according to age group 
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Graph 3: Distribution of dental fluorosis in the study population according to 
gender 
 
 
 
Graph 4: Distribution of periodontal status in the study population according to 
age group  
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Graph 5: Distribution of periodontal status in the study population according to 
gender 
 
 
 
Graph 6: Distribution of loss of attachment in the study population according to 
age group 
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Graph 7: Distribution of loss of attachment in the study population according to 
gender 
 
 
 
Graph 8: Distribution of dentition status in the study population according to 
gender 
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Graph 9: Distribution of decayed teeth in the study population based on 
according to age group 
 
 
Graph 10: Distribution of treatment needs in the study population according to 
the gender 
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Graph 11a: Distribution of prosthetic status in the upper arch according to age 
group of the study population 
 
 
Graph 11b: Distribution of the prosthetic status in the upper arch according to 
gender of the study population  
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Graph 12a: Distribution of the prosthetic status in the lower arch according to 
age group of the study population  
 
 
Graph 12a: Distribution of the prosthetic status in the lower arch according to 
gender of the study population 
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Graph 13a: Distribution of the prosthetic needs in the upper arch according to 
age group of the study population  
 
 
Graph 13b: Distribution of the prosthetic needs in the upper arch according to 
gender of the study population  
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Graph 14a: Distribution of the prosthetic needs in the lower arch according to 
age group of the study population  
 
 
Graph 14b: Distribution of the prosthetic needs in the lower arch according to 
gender of the study population  
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Graph 15: Distribution of oral hygiene practices in the study population 
according to gender   
 
 
Graph 16: Distribution of tobacco and alcohol consumption in the study 
population according to gender 
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DISCUSSION 
Industrial revolution has made rapid strides in expanding industrial activity 
worldwide providing scope in employment for many and thus improving the standard 
of living of the people. Industrialization with the introduction of newly developed 
technologies plays an important role for development of a country.
38
 But, the fast pace 
of development of industries disregarding the associated work environment has 
created a situation which require immediate attention of governing authorities, 
technocrats and planners.
39
 The present study has been conducted to assess the oral 
health status and treatment needs among paper mill workers in Namakkal, Tamil 
Nadu. Since no previous literature has been available regarding the oral health status 
of paper mill workers, the results of the present study has been discussed with the oral 
health status of other industrial workers worldwide.  
 
DEMOGRAPHIC DETAILS 
In the present study, more than two thirds of the population were males and 
comparatively lesser number of females. This is similar to the study by Duraiswamy 
et al
25
 among green mine labourers where the females were not much employed in 
laborious work. On the contrary, the study by RajKumar M et al
26
 had more females 
(58.1%) engaged in the match-box factories. In the present study, the mean age of the 
total population was 39.41±12.87 years. This finding was higher than the study 
conducted by Rao BV et al
35
 among Gunj marketing yard labourers of Raichur City 
wherein the mean age of the workers was 35.1 years. The mean age of the workers in 
the present study was lower when compared to the study by Abbas et al
20 
wherein the 
mean age of underground coal mine workers was around 50 years and the study by 
Gambhir RS et al
28
 in which the subjects’ mean age was 45.3 ± 7.8 years. 
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ORAL MUCOSAL CONDITIONS 
The present study showed that oral mucosal conditions were present in 5.2% 
of the total population which was similar to the study conducted by Chandrashekar et 
al
40
 among the municipal employees of Mysore city (5.2%) and higher than the study 
conducted by Gambhir RS et al
28
 among transport workers in Chandigarh (1.6%). 
But, this prevalence of oral mucosal conditions was comparatively less when 
compared to the study by Sherley MM et al
33
 among cracker workers in Sivakasi 
(4.3%), Kumar G et al
41
 among sea foodrrrrr industry employees of Bhubaneswar 
(7.8%), Bansal M and Veeresha KL
27
 among factory employees in the 
Baddi‑Barotiwala‑Nalagarh industrial hub, Himachal Pradesh (11.4%) and Rao BV 
et al
35
 among Gunj marketing yard laborers of Raichur City (25.9%). The working 
environment also has an influence on the oral health status through the behaviour and 
habits exerted by the workers’ personal and work characteristics.23  
 
DENTAL FLUOROSIS 
In the present study, 95 workers (16.4%) had dental fluorosis out of which 
mild (7.4%) and moderate (6.1%) forms were most prevalent. This finding was 
contrary to the study conducted by Bansal M and Veeresha KL
27
 in which nearly 
39.2% of factory employees in Himachal Pradesh had varying amount of dental 
fluorosis. Another study by Sherley MM et al
33
 reported the prevalence of moderate 
fluorosis to be 0.9%, whereas in the present study, around 6% had moderate fluorosis.  
In the present study, questionable (0.7%) and very mild (1.3%) dental 
fluorosis were less prevalent. This result is contrary to the study by Gambhir RS et 
al
28
 among transport workers of Chandigarh where there was a prevalence of 16.7% 
questionable fluorosis and 6.6% very mild dental fluorosis. The prevalence of severe 
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dental fluorosis in the present study was around 0.7% which is very less when 
compared to the study by Sanadhya et al
30
 among salt Workers at Sambhar Lake, 
Jaipur where severe fluorosis was the most prevalent (23.7%) form of dental fluorosis. 
 
PERIODONTAL STATUS  
In the present study, healthy periodontium as assessed by the Community 
Periodontal Index (CPI), was found in 111 workers (18.5%) and is lower than the 
study by Pankaj A et al
32
 (21.5%) among seafarers in Mundra port, Gujarat. The 
periodontal disease was found in about 82.5% of paper mill workers of which around 
83% were workers aged between 31-45 years. This finding was similar to the study by 
Kumar G et al
41 
among sea food industry employees of Bhubaneswar (86.1%) and 
was lower than that obtained in National Oral Health Survey and Fluoride mapping 
2002–2003 of India42 (89.1% in 35–44 years) and in Tamil Nadu (87.8% in 35–44 
years).  
On the contrary, the previous study by Rachiotis et al
43
 reported that the 
prevalence of periodontal disease was 100% among 35-44 year old Greek blue and 
white collar workers. Higher prevalence rates were also found in other studies by 
Sanadhya et al
30
 (96.4%), Acharya S et al
44
 (98.2%), Duraiswamy P et al
25
 (98.2%), 
Shizukuiski S et al
45
 (92.6%), Abbas I et al
20
 (94.4%), Solanki J et al
31
 (95.1%), 
Bhardwaj VK et al
46 
 (98.2%), Raj N et al
47
 (92.4%), Rao et al
35
 (93.5%). Similar to 
these previous studies, the mean healthy sextants decreased with increase in age in the 
present study.  
Bleeding was found in about 5.7% of the study population whereas it was 
much higher among underground coal mine workers (94.4%) as reported by Abbas et 
al
20
 and Srikandi et al
21
 among South Australian industrial population (90%). Around 
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59% of the workers had calculus which is higher than the study by Sanadhya et al
30
 
(33.6%), Pankaj et al
32
 (20%), Solanki J et al
31
 (39.6%). Calculus was most 
widespread among the 31-45 years age group (64.7%) similar to the study by 
Sanadhya et al
30
 (63.1%). This observed prevalence of calculus on tooth surface might 
be associated with poor oral hygiene practices and a lack of any professional therapy.  
The present study revealed that shallow pockets (4-5 mm) were found in 
around 11% which was contrary to the studies by Sanadhya et al
30
 (46.8%), Abbas et 
al
20
 (1.6%) and Pankaj et al
32
 (33.7%). In the present study, around 6.7% workers had 
deep pocket (6-8 mm) which is comparatively higher than the study done by Acharya 
et al
45
 (1.8%) and Abbas et al
20 
(1.42%). The trend discussed here shows that the 
periodontal health status of the mining or the factory workers is poor all over the 
world. Thus, the role of the working or the occupational environment seems to be the 
major factor which triggers the unhealthy changes related to periodontium. 
 
LOSS OF ATTACHMENT 
The present study resulted in majority of workers having loss of attachment of 
0-3 mm (76.8%) followed by loss of attachment of 4-5 mm (14.2%), 6-8 mm (8%) 
and 9-11 mm (1%). The findings of the present study were in contrary to the previous 
study conducted by Sanadhya et al
30 
wherein the loss of attachment of 4–5 mm among 
the salt workers were about 58.1% while 6-8 mm and 9-11 mm losses of attachment 
were evidenced by around 8.5% and 9% workers respectively. Periodontal attachment 
loss was evident in other studies by Pankaj et al
32
 (30.9%) and by Almeida TF et al
48
 
among Brazilian metal processing plant workers (25.3%). Loss of attachment of 6-8 
mm (8%) was comparable to the study by Abbas et al
20
 (7.02%). The higher 
prevalence of periodontal disease among the present study population can be 
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attributed to a multitude of reasons like age, poor oral hygiene practices, poor living 
conditions, general health conditions, tobacco usage, exposure to dust, work stress, 
tooth type, tooth surface and low access to dental health services. 
DENTITION STATUS 
In the present study, around 71% had dental caries. This finding is comparable 
to the study by Duraisamy P et al
25
 (73%) and Solanki J et al
31 
(74%). On the 
contrary, the previous study by Petersen et al
22
 reported 100% dental caries among the 
study population. In the study by Chandrashekar BR et al,
40
 the prevalence of dental 
caries in the study population was 59.1% affecting about 78.6% workers in the lower 
SES category indicating the higher prevalence of untreated caries in lower SES 
category.  Dental trauma was found among 61 workers (10.2%) in the present study 
similar to the study by Sherley MM et al
33
 (10.9%).  
The mean DMFT was 4.76 ± 4.438 with DT (2.46 ± 2.2) contributing a major 
portion of DMFT. This finding is similar to Bharathi et al
49
 among electricity board 
workers in Chennai with DMFT (4.168 ± 2.766) and DT (2.547 ± 2.192). The mean 
DMFT value in the present study is greater than the study conducted by Pankaj et al
32
               
(3.69 ± 1.57), but still lower than its DT (3.09 ± 2.66). The predictors for DMFT 
according to Pankaj et al
32
 included oral hygiene practices, educational status, high 
consumption of refined carbohydrates and sedentary lifestyle.  
The present study had higher DMFT than the previous studies conducted by 
various authors like Duraiswamy et al
25
 (3.13), Solanki J et al
31
 (2.89), Dagli et al
50
 
(2.79 ± 2.44), Bansal M and Veeresha KL
27
 (2.18), Jyothi C et al
34
 (1.71), Rao et al
35
  
(2.95 ± 3.02) but comparatively lesser than the mean DMFT reported by Singh M et 
al
51
 (5.16 ± 5.15), Vanishree et al
52
 (5.97 ± 5.78), Cavalcanti et al
53
 (11.14 ± 5.64), 
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Singh K et al
54
 (7.67±2.99). Amongst the younger workers in the present study, mean 
teeth requiring treatment were lower than other age groups similar to these previous 
studies. The increase in the dental caries experience might be attributed to the higher 
frequency of sweet consumption, sticky food and lack of proper oral hygiene 
maintenance which further resulted in poor oral health status.  
The mean number of MT was 2.06 ± 2.1 in the present study which is higher 
than the study conducted by Pankaj et al
32
 (1.1 ± 1.64) and Bharathi et al
49
 (1.1 ± 1.2). 
This might be due to deterioration of the overall oral health status as age advances 
which was the main cause for extraction. However, the study conducted by Anaise et 
al
55
 demonstrated the highest FT (5.21 ± 2.76) among 30–39 years age group, which 
was in contrast with the present study (0.38±1.19).
 
The mean FT (0.38 ± 0.19) in the 
present study was highest among 31–45 years which might be due to more decayed 
teeth than 18 – 30 years and lesser number of missing teeth than 46 – 60 years age 
group. The awareness regarding oral health care might be more among this age group. 
This result is contrary to the study by Anaise et al
55
 among workers of sweet industry 
in Israel where there was high FT (5.21 ± 2.76) among 30–39 years age group. For all 
the age groups, untreated dental caries constituted most of the caries experience that 
again gives an insight into unavailability of formal dental care; similar condition was 
observed in a study done by Duraiswamy et al
25 
and Vanishree et al.
52  
 
TREATMENT NEEDS 
Based on the treatment needs, one surface filling was the most prevalent 
treatment need (56.3%) among the present study population which was higher than 
the study by Duraiswamy P et al
25
 (44%). In the study by Rao et al
35
, 72.3% required 
one surface filling and 27.6% required two surface filling which was higher than the 
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present study. Around 78% salt workers in the study by Sanadhya S et al
30
 required 
one surface filling which was higher than the present study. Teeth extraction was 
indicated in about 41% of the present study population which was higher than the 
study by Rao et al
35
 (22.1%).  Crown and veneers/laminates constituted 10.5% of the 
present study population which is lower than that reported by Sanadhya et al
30 
(36%).  
Teeth requiring pulp care comprised of very less proportion in the present study 
(8.8%) contrary to the study by Sanadhya et al
30 
where pulp care was required by 
76.1% salt workers.  
The mean number of teeth requiring one surface filling and two surface filling 
in the present study was 1.80±2.33 and 0.18 ± 0.57 respectively which is comparable 
to the study by Vanishree et al
55 
(1.41± 1.75 for one surface filling and 0.83 ± 1.51 for 
two surface filling). The mean number of teeth requiring extraction was 1.16±2.54 
which increased with increase in age. This finding was similar to Vanishree et al
55
 
(1.64 ± 2.7). Total mean pulp care required by the study population was 0.12 ± 0.4 per 
person. Females had higher treatment needs when compared to males. The mean 
number of teeth requiring the filling of one surface and extraction were both found 
more in females than males similar to Bansal M and Veersha KL.
27 
The reasons for 
the accumulated treatment needs in the present study could be due to lack of 
knowledge or motivation towards good oral hygiene practices, low priority of the 
dental care, lack of facilities for early or regular oral health check up and prompt 
treatment, affordability of dental care by the workers.   
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PROSTHETIC STATUS 
In the present study, 16 workers (2.7%) had prostheses in the upper arch and 9 
workers (1.5%) had prostheses in the lower arch. This finding was very much lower 
when compared to the study by Singh K et al
54
 wherein prosthetic status was present 
among 14.4% production line workers and 23.2% administrative staff. On the 
contrary, in the study by Rao et al
35
, none of the labourers had a prosthesis in the 
upper and lower jaw. The study by Pankaj et al
32 
found out
 
that prosthetic status of the 
study population were found among 26 workers (8.9%) and 29 workers (11.7%) in 
upper and lower arch, respectively. The reason might be because seafarers sailed in 
ocean water almost whole year and there is lack of facilities in their working places.
32
 
in the present study, bridge (1.3%) was the common finding in the maxillary arch 
while a partial denture (0.7%) was the common finding observed in the mandibular 
arch which is similar to the study by Duraiswamy et al
25
 and Vanishree et al.
55
 In the 
present study, full prosthesis was found in only one participant each in the upper and 
lower arch which is contrary to the study by Vanishree et al.
55 
The present study 
shows only less workers with prosthetic status which could be due to accessibility, 
financial or temporal barrier due to their work schedule.  
 
PROSTHETIC NEEDS 
In the present study, the prosthetic need was found among 157 workers 
(26.5%) in the upper arch and 197 workers (33.8%) in the lower arch. This is 
comparable to the study by Bhardwaj VK et al
46 
in which the prosthetic need was 
around 33%. In the study by Singh K et al,
54
 35.2% production line workers and 
17.9% administrative staff required prosthesis in the upper and lower arch, 
respectively. The highest prosthetic need among the present study population was one 
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unit prosthesis followed by multi-unit prosthesis similar to the studies of Bansal and 
Veersha
27 
(9.5% for one-unit prosthesis and 14.8% for multiunit prosthesis), Tirth A 
et al
10
 (30% for one-unit prosthesis and 21.2% for multiunit prosthesis), Rao BV et 
al
35
 (12.4% required one‑unit prosthesis, 9.4% required multi‑unit prosthesis in the 
upper arch and 12.2% required one‑unit prosthesis, 8.2% required multi‑unit 
prosthesis in the lower arch). On the other hand, this result is contrary to the study by 
Singh K et al
54
 who reported that there was more need for combination of one unit 
and multi-unit prosthesis (10.9%). There was an increase in the prosthetic need of 
both the arches as there was an increase with age and this is similar to the previous 
studies.
 
Full mouth prosthesis was required by 2% in the upper arch and 1.5% in the 
lower arch of the present study population. This finding is similar to the study by 
Vanishree et al
55 
and higher than the study by Rao BV et al
35 
(0.6%). The prosthetic 
need among the present study population might be due to low utilization of dental 
services by labourers with an attitude of negligence toward their oral health. 
 
ORAL HYGIENE PRACTICES 
In the present study, around 82.5% were using tooth brush and tooth paste for 
brushing their teeth which is comparable to the previous studies by Rajkumar M et 
al
26
 (89.6%) and Bhardwaj et al
46
 (88.7%) but higher than that reported by Abbas et 
al
20
 (63.2%). Neem stick was used by 6.7% of the workers in the present study and is 
higher than that reported by Raj kumar et al
26
 (1.7%). Charcoal was used by 5 
workers (0.8%) in the present study and is contrary to that of Singh K et al
54
 (7.5%).  
Among the present study population, around 35% workers followed combined 
method of brushing and about 34% followed horizontal method of brushing which is 
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contrary to the study by Rajkumar M et al
26
 (6.8% combined method and 82.7% 
horizontal method). Vertical method of tooth brushing was followed by around 12% 
of the present study population which is comparable to the study by Rajkumar M et 
al
26
 (7.9%). Around 90% of the workers in the present study brushed their teeth once 
daily and is comparable to the study by Bhardwaj et al
46
 (88.7%), Rajkumar M et al
26
 
(82%). About 9% of the present study population was brushing twice daily which is 
similar to the study by Bhardwaj et al
46
 (9.8%) and higher than the study by Rajkumar 
M et al
26
 (5%). 
Based on the type of tooth brush used, around 58.17% workers in the present 
study have not noticed the type of brush used and this is higher than that reported by 
Bharathi et al.
 49
 Medium and soft tooth brush was used by 12.8% and 14.2% of the 
workers in the present study which is contrary to the study by Bharathi et al
49
 (22.1% 
used medium tooth brush and 39.3% used soft tooth brush) and Bipina P et al
56
 
(38.23% people were using medium bristle brush). This shows that the paper mill 
workers were unaware of the types of tooth brush available in the market. More than 
half of the workers (55.2%) in the present study changed their brush once in 3 months 
and this frequency is higher when compared to the study by Bipina P et al
56
 wherein 
43.38% workers used tooth brush more than 6 months. Majority of the present study 
population (86.5%) have not used any other oral hygiene aids in addition to tooth 
brush and tooth paste. The study by Bansal M and Veeresha KL
27
 reported that 45.7% 
subjects used tongue cleaner which is higher than the present study (7.8%). Though 
majority of the present study population brushed once daily, there is still a high 
prevalence of dental diseases. This could be due to improper brushing technique and 
poor oral hygiene practices in the present study population. 
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TOBACCO AND ALCOHOL CONSUMPTION 
In the present study, around 23% of the workers consumed tobacco in the 
smoking form (5.7%), smokeless form (15.8%) and both the forms of tobacco (1.8%). 
This result is contrary to the previous study by Sanadhya et al
30
 where the 
consumption of smoking tobacco (24.7%), smokeless tobacco (10.5%) and 
combination of smoking as well as smokeless tobacco (14.2%) was higher than the 
present study. Only 3.5% workers consumed alcohol in the present study contrary to 
the study by Sanadhya et al
30
 (8.7%) and Abbas et al
20
 (43.3%). Both tobacco and 
alcohol was consumed by around 6% workers in the present study similar to the study 
by Sanadhya et al (5%) and Pankaj A et al
32
 (4.4%). The reasons for the consumption 
of tobacco and alcohol in the present study could be due to low educational status, 
occupation involving hard labour, psychological factors and poverty. 
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SUMMARY 
The present descriptive cross-sectional study has been conducted to assess the 
oral health status and treatment needs among Paper mill workers in Pallipalayam, 
Namakkal District, Tamil Nadu. Ethical clearance was obtained from the Institution 
Review Board of Vivekanandha Dental College for Women & permission was obtained 
from concerned authority of the paper mill in Pallipalayam to conduct the study. 
Informed consent was obtained from the paper mill workers for obtaining data and 
performing oral examination. 
The paper mill workers who were presently working in the paper mill and 
available on the day of examination were included. Workers who were not willing to 
give informed consent were excluded. Data was collected using Performa consisting of 
WHO basic oral health assessment form (1997). The collected data was subjected to 
statistical analysis using SPSS 20 version (IBM, SPSS Inc., Chicago, IL, USA). 
The findings of the current study were as follows: 
 Among the total of 600 paper mill workers examined, 466 (77.7%) workers 
were males and 134 (22.3%) were females. 
 In the present study, 31 (5.2%) workers had oral mucosal conditions. 
 Among the total workers, 4 (0.7%) had questionable dental fluorosis, 8 (1.3%) 
had very mild fluorosis, 44 (7.4%) had mild fluorosis, 37 (6.1%) had moderate 
fluorosis and 4 (0.7%) had severe dental fluorosis. 
 Based on periodontal status of the workers, 111 (18.5%) had healthy gingiva,  
34 (5.7%) had gingival bleeding, 353 (58.8%) had calculus, 62 (10.3%) had 
pocket of 4-5mm and 40 (6.7 %) had pocket of 6mm or more.  
 Loss of attachment of 0-3 mm was found in 461 workers (76.8%), 4-5 mm in 84 
workers (14.2 %), 6-8 mm in 48 workers (8%) and 9-11 mm in 6 workers (1 %). 
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 Decayed teeth were found in 429 workers (71.5%), teeth was missing due to 
caries in 213 workers (35.5%), teeth was missing due to other reasons in        
155 workers (25.8%). Comparatively, few workers had filled teeth (9.2%), 
dental trauma (10.2%) and bridge abutment (4.3%).  
 The mean DMFT (Decayed, Missing, Filled Teeth) was 4.76±4.43. 
 Among the 600 workers, 338 (56.3%) required one surface restoration, 73 
(12.2%) required two surface restoration, 53 (8.8%) required pulp care and 248 
(41.3%) required extraction. 
 Removable prosthesis was present in the upper arch of 8 workers (1.3%) and 
lower arch of 5 workers (0.8%). Bridge was found in the upper arch of               
8 workers (1.3%) and lower arch of 3 workers (0.5%).  
 Partially edentulous upper and lower arch was found among 145 workers 
(24.1%) and 188 workers (31.3%), respectively. 
 Completely edentulous upper and lower arch was found in 12 workers (2%) and 
9 workers (1.5%), respectively. 
 Based on oral hygiene aids used, 495 (82.5%) workers used tooth brush and 
tooth paste while 17 (2.8%) used tooth brush and tooth powder. Meanwhile, 
neem stick was used by 6.7% of the workers. Other oral hygiene aids used were 
mouth rinse (4.2%) and tongue scraper (7.8%). 
 Tobacco was consumed by 34 workers (5.7%) in smoking form and 95 workers 
(15.8%) in the smokeless form. About 11 workers (1.8%) consumed both the 
forms of tobacco and 35 workers (5.8%) consumed both tobacco and alcohol. 
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CONCLUSION 
Epidemiological surveys help in identifying the health related events in 
specified population and also for generating the etiological hypothesis for the same, 
thereby providing the base for future research. The oral diseases like dental caries and 
periodontal diseases are considered to be the most important global oral health 
burden. Though steps have been taken to improve the oral health of people, socio 
economic inequalities do exist in provision and utilisation of dental health care.  
The present study revealed the oral health status of the paper mill workers 
with higher prevalence of dental caries and periodontal disease. Most workers had 
untreated decayed teeth (72%) and only 9.2% had filled teeth. Healthy gingiva was 
present in 18.5% workers while others were in need of treatment. This study has 
highlighted the lack of awareness among the workers towards dental treatment and 
less utilization of dental services. Similar descriptive studies can be undertaken with 
larger samples to generalize the findings in different regions. Since this is a cross-
sectional study, further research using longitudinal study design is suggested to 
explore the determinants responsible for the current scenario.  
Health care professionals or nearby dental colleges can impart oral health 
promotion thereby providing a chance for the workers to obtain oral health 
information and essential dental treatment within their premises. Since paper mill is 
an organised sector, the health promoting activities can be easily formulated among 
the workers. The workers could be motivated to receive regular dental check-up and 
maintain better oral health through the combined efforts of the health care 
professionals, Paper mill administrators, policy makers and most importantly, the 
paper mill workers. 
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RECOMMENDATIONS 
1. Awareness regarding oral health can be created amongst paper mill workers 
through regular community based programme. This helps to enhance their 
knowledge, attitude and their oral health practices.  
2. Dental health education emphasizing oral diseases and their consequences can 
be provided and the workers should be educated regarding the utilization of 
dental care at the earliest to prevent the progression of dental diseases. 
3. Regular oral examination and prompt treatment by dental professionals will help 
the workers to maintain good oral health 
4. The paper mill authorities could be requested to include screening for oral 
diseases along with routine medical screening, which is mandatory for all the 
workers. 
5. Nearby Dental colleges and Indian Dental Association (Local Branch) may be 
requested to adopt this paper mill workers in providing essential dental care 
thereby reducing their unmet back log of dental treatment needs. An effective 
Public-Private Partnership might help in prevention of oral disease and oral 
health promotion by providing community-oriented oral health care. 
6. The workers should be educated regarding the use of appropriate oral hygiene 
aids and practices including the correct brushing technique through routine 
dental camps and dental health programs should be arranged to provide them 
with accessible and affordable dental health care services. 
7. Dental insurance can be included along with medical insurance for the benefit of 
the workers and their families. Group insurance scheme can be setup so that the 
workers can avail dental treatment at a reasonable cost thus minimising the 
financial barriers to the utilization of the dental care. 
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8. Dietary advice should be made within the context of healthy eating policies. 
Simple, realistic, practical guidance should be provided for selecting a balanced 
diet.  
9. All preventive activities like fluoride application, preventive resin restorations 
and use of fluoridated toothpaste, tobacco cessation counselling should be 
provided for appropriate subjects. Oral health assessment should be included as 
a part of general health assessment. Hence, a comprehensive oral health 
promotion programme is highly desirable in the present study population. 
10. Dental health care centre can be established alongside medical centre within the 
premises of paper mill so that essential oral health care can be offered and the 
workers might take up their routine dental check-up, treatment and emergency 
care. 
11. Basic emergency oral health care services could be provided at nearby primary 
health centre located preferably within the reach of the employee. Provision of 
preventive oral health care should be given importance. 
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